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Abstract
　　As for the scallop farming in Mutsu Bay, the scallops are cultivated in longline method cultured 
facilities. It is necessary to install a buoy to keep cultured facilities at the most suitable depth with the 
growth of the scallop. It is necessary for the fisherman to check a subsidence state of facilities every day. 
In addition, it is necessary much labor and expenses because the fisherman owns plural cultured facilities 
in the large sea area. Therefore, we built the system that remoteness watched depth and the water 
temperature of scallop cultured facilities with an ultrasonic telemetry system and a mobile phone 
network that we largely improved efficiency of the fishery work and improved productivity. The 
fisherman can confirm the situation of facilities at an information terminal by almost displaying a 
monitoring result in Web in real time. Furthermore, as for the system installed in the cultured facilities, 




Key words： Scallop farming, Monitoring, Ultrasonic telemetry, Mobile phone network
1 Marine Resources and Energy, Tokyo University of Marine Science and Technology, 4-5-7Konan, Minato-ku, 
Tokyo 108-8477, Japan（東京海洋大学海洋資源エネルギー学部門　〒108-8477　東京都港区港南4-5-7）
2 Graduate school of Marine Science and Technology, Tokyo University of Marine Science and Technology, 
4-5-7Konan, Minato-ku, Tokyo 108-8477, Japan（東京海洋大学大学院　〒108-8477　東京都港区港南4-5-7）
3 Fisheries Research Institute, Aomori Prefecture Industrial Technology Research Center, 10 Tsukidomari, 
Hiranai-machi ohaza Moura, Higashitsugaru, Aomori 039-3381, Japan（地方独立行政法人青森県産業技術センター 
水産総合研究所　〒039-3381　東津軽郡平内町大字茂浦字月泊10）
4 Department of Agriculture, Forestry, and Fisheries, Aomori prefecture Government, 1-1-1 Nagashima, Aomori-shi, 
Aomori 030-8570 Japan（青森県庁農林水産部水産局水産振興課企画・普及グループ〒030-8570青森市長島1丁目1-1）









テガイや付着生物の成長に伴い， 1 〜 2 週間で施設が沈
むことがある。また，一つの延縄式施設でも，垂下した
場所でホタテガイ成長率は異なる1〜5）。特に冬季の波浪
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Table 1　Specification of equipments.
Battery exchange type ultrasonic transmitter with




Underwater weight 17 g
Transmission frequency 62.5 kHz
Transmission sound pressure 160dB re 1μPa at 1m
ID transmission method Phase modulation（Gold Code）
Maximum measurement depth 50 m
Depth measurement accuracy 1% full scale
Water temperature measurement range －5～35℃
Water temperature measurement accuracy ±0.2℃
Power supply CR2（Lithium Inorganic battery, 3V）
Monitoring buoy Custom order by Fusion Inc.
Diameter
140 mm
（Except for the floating body）
Length 820 mm
Hydrophone depth 500 mm
Aerial weight About 10 kg
Receive frequency 62.5 kHz
data communication docomo data communication network
Transmission information
Received time, Ultrasonic transmitter ID,
Correlation value, GPS information
GPS information World standard time, Latitude and Longitude
Power supply
Size D Lithium Lithium Inorganic battery,
3.6V,24 use
Fig. 1　 Setting of the remote monitoring system for depth of mainline and water temperature of scallop 
farming facilities using a mobile phone network and an ultrasonic telemetry







































Fig. 2　Adhesion of organisms to the equipment. The white ring in the figure indicates the transducer.
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Fig. 3　Example of the monitoring results on the Web.
 （a）The graphic display of the facility on web. （b）The time-series data display screen of depth change.
 （c）The time series data display screen of water temperature change.
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Fig. 4　Example of the longline depth change during March to June 2018.
